Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.002 Å; R factor = 0.044; wR factor = 0.127; data-to-parameter ratio = 15.5.
In the title hydrated salt, 2C 3 H 11 N 2 + ÁC 10 H 6 O 6 S 2 2À Á2H 2 O, the anion lies on a center of inversion; its sulfonate -SO 3 group features one S-O bond that is longer than the other two. The O atom of this longer bond is the hydrogen-bond acceptor to the amino H atom of one cation and the ammonium H atom of another cation. In the crystal, N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds link the cations, anions and water molecules into a three-dimensional network.
Related literature
For a related structure, see: Gao & Ng (2012) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement: RAPID-AUTO; data reduction: CrystalClear (Rigaku/MSC, 2002); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: X-SEED (Barbour, 2001) ; software used to prepare material for publication: publCIF (Westrip, 2010 
Comment
The study continues with the preceding study on ammonium naphthalene-1,5-disulfonates (Gao & Ng, 2012) . The synthesis of the propane-1,3-diammonium derivative yielded instead the bis(3-aminopropylammonium) salt, which exists as a dihydrate (Scheme I), i.e., only one of the two amino groups is protonated so that the cation has a monopositive charge only. The anion of 2(C 3 H 11 N 2 ) 2+.
(C 10 H 6 O 6 S 2 ) 2-. 2H 2 O lies on a center-of-inversion ( Fig. 1) . The sulfonate -SO 3 group features one S-O bond that is longer than the other two; the O atom of this longer bond is hydrogen-bond acceptor two the amino H atom of one cation and the ammonium H atom of another cation. Hydrogen bonds link the cation, anion and water molecule into a three-dimensional network.
Experimental
A methanol solution (5 ml) of 1,3-propanediamine (98% pure, 1 mmol, 0.08 ml) was added to an aqueous solution (5 ml) of 1,5-naphthalenedisulfonic acid tetrahydrate (0.5 mmol, 180 mg). The mixture heated at 343 K until the reacctants dissolved completely; colorless crystals were isolated from the filtrate after several days. three days.
Refinement
Carbon-bound H-atoms were placed in calculated positions (C-H 0.93 Å) and were included in the refinement in the riding model approximation, with U(H) set to 1.2U(C). The amino and water H-atoms were located in a difference
Fourier map, and were refined with distance restraints N-H 0.88±0.01 Å, O-H 0.84±0.01 Å and H···H 1.37±0.01 Å; their temperature factors were refined.
Computing details
Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement: RAPID-AUTO (Rigaku, 1998); data reduction:
CrystalClear (Rigaku/MSC, 2002); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: X-SEED (Barbour, 2001) ; software used to prepare material for publication: publCIF (Westrip, 2010 Figure 1 Thermal ellipsoid plot (Barbour, 2001 ) of 2(C 3 H 11 N 2 ) 2+. (C 10 H 6 O 6 S 2 ) 2-. 2H 2 O at the 70% probability level; hydrogen atoms are drawn as spheres of arbitrary radius. Symmetry-related atoms are not labeled.
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